Differential support of cell adhesion and growth by copolymers of polyurethane with hyaluronic acid.
Mechanical mismatch, along with inadequate hemocompatibility and endothelialization, contribute to the high failure rate of many synthetic vascular grafts. However, due to the dueling nature of these requirements (i.e., inhibiting platelet adhesion frequently means inhibiting endothelial cell (EC) adhesion), the creation of materials that simultaneously satisfy the mechanical and biological design criteria needed for small diameter vascular grafts has been an elusive goal. In this work, we demonstrate the ability of polyurethane (PU) containing hyaluronic acid (HA) in its backbone structure to reduce protein adsorption, platelet and bacterial adhesion, and fibroblast and macrophage proliferation while allowing the retention of both ECs and vascular-appropriate mechanics. Irrespective of HA molecular weight (MW), PU-HA materials selectively supported the growth of ECs relative to fibroblasts, reduced platelet adhesion, and performed comparably to negative controls with respect to bactericidal activity. The extent of EC growth on the PU-HA materials did differ with HA MW, with a lower HA MW yielding improved EC growth in both two-dimensional (2-D) films and 3-D electrospun fibrous scaffolds. These findings illustrate that HA incorporated into the backbone of a synthetic polymer structure can retain bioactivity, with subtle differences in HA MW significantly impacting the physical and biological properties of the biomaterial; in particular, PU modified with low-MW HA appears promising for vascular graft applications.